SYNOPSIS Necropsy studies were done on six patients with idiopathic paralysis agitans, one with multiple system atrophy including features of Parkinsonism, and one control. Autonomic functions had been evaluated during life to a varying degree. Intra-arterial blood pressure studies were carried out on two patients with paralysis agitans (cases 4 and 6) and the one with multiple system atrophy (case 7). Lewy bodies with or without cell loss were seen in the sympathetic ganglia of five cases of paralysis agitans. Three of these had orthostatic hypotension and the severity of the lesion approximately correlated with the degree of hypotension. It is concluded that the lesions of the sympathetic ganglia may play a major role in the production oforthostatic hypotension in idiopathic paralysis agitans.
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Autonomic dysfunction in Parkinson's disease was first reported in 1817 by James Parkinson himself. Abnormalities of salivation, sweating, bladder and bowel function are common features of the disease he described, and orthostatic hypotension, though less common, is perhaps the most disturbing form of dysautonomia. Parkinsonism features may also occur in multiple system atrophy of which progressive autonomic failure may be a predominant feature. Parkinson's disease and multiple system atrophy can be distinguished clinically (Bannister and Oppenheimer, 1972) . In multiple system atrophy the pathological basis of autonomic failure, including orthostatic hypotension, is loss of cells in the intermediolateral column in the spinal cord (Johnson et al., 1966; Schwartz, 1967; Chokroverty et al., 1969; Bannister and Oppenheimer, 1972) . In idiopathic paralysis agitans the pathological basis of dysautonomia is not yet established. The object of our study was to evaluate autonomic function in patients with Parkin- sonism during life and correlate these with pathological findings after death.
METHODS
Six patients suffering from idiopathic paralysis agitans and one from multiple system atrophy were studied. ' Reprint requests: Dr A. H. Rajput, Department of Medicine (Neurology), at the above address. (Accepted 16 June 1976.) One patient who suffered from brain tumour was used as a control. All patients were admitted to hospital. A detailed history of onset and progression of symptoms was obtained and an inquiry into constipation, urinary retention or incontinence, anal sphincter problem, sexual impotence, unusual sweating, seborrhoea, sialorrhoea, oculogyric crisis, and postural dizziness was made in each case. The severity of major manifestations of Parkinsonism-tremor, rigidity, and bradykinesia-was graded by the criteria of Webster (1968) . Global disability was measured using the criteria of Hoehn and Yahr (1967) (Fig. 3a) , axonal swellings, and numerous Lewy bodies (Fig. 4) . In the middle portion of the pons several confluent areas of recent demyelination were seen, but there was no disruption of the axis cylinders or damage to the pontine nuclei. Three months before death she complained of intermittent diplopia but no extraocular muscle abnormalities could be detected. One month before death she had myoclonic jerks in the upper extremities, dementia became more evident, and she had occasional urinary incontinence. Acute (Selby, 1968; Appenzeller and Goss, 1971) . The disability produced by these symptoms in most cases is, however, minimal. Orthostatic hypotension is perhaps the most disabling autonomic abnormality in Parkinsonism.
Severe orthostatic hypotension in idiopathic paralysis agitans has been reported by Vanderhaeghen et al. (1970) and Bannister and Oppenheimer (1972) . In most untreated cases of paralysis agitans and those treated with anticholinergic drugs, the postural drop in BP is asymptomatic. Gross et al. (1972) have demonstrated that postural drop in BP in the upright position is significantly greater even in mild cases of idiopathic paralysis agitans than in the normal population. Evaluation of postural drop in BP may therefore serve as a reasonably good guide to autonomic function in idiopathic paralysis agitans. It can be measured accurately in a clinical as well as an experimental setting.
The pathological basis of orthostatic hypotension in patients suffering from multiple system atrophy is believed to be cell loss in the intermediolateral column of the spinal cord (Johnson et al., 1966; Schwarz, 1967; Chokroverty et al., 1969; Bannister and Oppenheimer, 1972) , but the site of the lesion responsible for postural hypotension in paralysis agitans is not yet established. There is no large study dealing with clinical dysautonomia and its pathological correlates in that disease. Most information on the subject is based on recent physiological and/or pharmacological studies. Appenzeller and Goss (1971) postulated that hypothalamic lesions were at the basis of dysautonomia in idiopathic paralysis agitans. Pathological lesions in the hypothalamus are rare, whereas dysautonomia is very common in this condition. We detected lesions in this region in only one case who suffered from oculogyric crisis, but no hypothalamic pathology was noted in other cases who suffered from significant orthostatic hypotension. Oculogyric crisis has often been regarded as a distinctive feature of postencephalitic Parkinsonism. Case 5, however, had neither history nor pathological findings that indicated a postencephalitic basis of Parkinsonism. We have seen severe recurrent oculogyric crisis which resolved rapidly with levodopa therapy in a patient suffering from dystonia musculorum deformans (Rajput, 1973) . This sign therefore cannot be regarded as pathognomonic of postencephalitic Parkinsonism. Aminoff and Wilcox (1971) suggested lesions in the supraspinal centres (without specifying more precisely). Gross et al. (1972) suggested that the most likely site of the lesion responsible for postural hypotension was above the level of the medulla, but they entertained the possibility of lesions elsewhere in the nervous system. Substantia nigra lesions are the most consistent pathological finding in idiopathic paralysis agitans and the locus coeruleus and dorsal nucleus of vagus are frequently involved in this condition (Greenfield, 1963) . Our data show no correlation between autonomic dysfunction and severity of pathological changes in either of these areas, and we are not aware of any report showing such correlation. The difficulty with localising the site of the lesion on the basis ofphysiological and pharmacological data alone is pointed out by Bannister and Oppenheimer (1972) . The answers to these questions should be sought in studies of a more comprehensive clinicopathological nature.
The normal cell population-13 to 14 cells on each side, in the intermediolateral column at the first and second thoracic segment levels of the spinal cord (Bruce, 1901) -was reduced only minimally in case 6 of our series. The cells in this area are significantly depleted in multiple system atrophy. Although the degree of orthostatic hypotension in case 6 (paralysis agitans) and case 7 (multiple system atrophy) are comparable, the loss of cells in this region of the spinal cord was much more pronounced in case 7. Two other patients had orthostatic hypotension. Case 2 only after L-dopa therapy, and case 4, before and on L-dopa. Neither of these two cases had pathological changes in the intermediolateral cell column. Thus neither the supraspinal nor the spinal cord lesions correlate with orthostatic hypotension in idiopathic paralysis agitans.
Lewy bodies in the sympathetic ganglia have been demonstrated (Den Hartog Jager and Bethlem, 1960; Greenfield, 1963) , but their frequency and the role, if any, in the production of dysautonomia has not been established so far. Den Hartog Jager and Bethlem (1960) found Lewy bodies in five of their six cases. Vanderhaeghen et al. (1970) reported identical pathological data and proposed that these lesions be regarded as characteristic of idiopathic paralysis agitans. They also postulated that the lesion in the sympathetic ganglia may play an important role in the production of orthostatic hypotension in these cases. We found Lewy bodies in five of the six cases suffering from paralysis agitans (Table 2) . They were most numerous in case 6 (Fig. 4) who suffered from the most severe orthostatic hypotension. An estimate of cell population in the sympathetic ganglia revealed loss of cells to be severe in case 6, moderate in case 2, and mild in case 4. The overall severity of the sympathetic ganglia lesions in paralysis agitans, Lewy bodies and cell loss showed correlation with orthostatic hypotension (Tables 1 and 2 ). Sympathetic ganglia are often excluded from histological examination at necropsy. Therefore the incidence and significance of these lesions might have been overlooked. The difference in the severity of sympathetic ganglia lesions in idiopathic paralysis agitans and multiple system atrophy is evident in Figs 3a and 3b .
Pathological lesions elsewhere within the central nervous system show no correlation with orthostatic hypotension in particular and with clinical dysautonomia in general in cases of idiopathic paralysis agitans.
In multiple system atrophy we found lesions at the same sites as previously reported. Case 5, who had recurrent oculogyric crisis, was the only one who had lesions in the third nerve nucleus and the hypothalamus. Whether this is a significant clinicopathological correlation remains to be confirmed. We believe that recent central pontine myelinolysis in case 6 was not responsible for longstanding dysautonomia in this patient. We found no relation of age, sex, duration of illness, or severity of illness to dysautonomia in idiopathic paralysis agitans, but the three patients (cases 2, 4, and 6) who suffered from orthostatic hypotension before and/or on L-dopa therapy, had prominent akinesia and rigidity, and only minimal tremor.
Additional studies are needed into autonomic function in idiopathic paralysis agitans. These studies should include examination of spinal cord and sympathetic ganglia. Since paralysis agitans is a common disorder, these patients provide valuable opportunity for scientific studies and better understanding of autonomic nervous system functions in man. 
